The study was carried out to compare between different media used to preserve blood samples taken in the field, and to determine in which of these media is the water soluble antioxidative capacity (ACW) is most stable, because sometimes it takes long time for the blood samples taken in the field to be transported to the laboratory where different biochemical tests are made, in this time during transport the samples underly many factors that have an effect on the content of the samples under study like light, temperature, and time itself. Also the effect of centrifugation was tested to see weather direct or delayed centrifugation has an effect on the water soluble antioxidative capacity of the blood.There are no studies related directly to choosing the proper medium for preserving blood samples when the water soluble antioxidative capacity will be tested. In this study the highest values were achieved using serum samples, and this was the reason why serum tubes were chosen in the rest of the study.In this study four different media were tested, and compared with each other, the measured ACW values in the different media were arranged as follows:serum>NaF-LiH>LiH> EDTA.
Its reduced form is a tripeptide (GSH) that has variable tissue distribution, it has a low molecular weight and is the most abundant thiolic compound in mammalian cells (Powers and Lennon, 1999) . Due to its chemical properties, it reacts with several oxidant compounds, such as hydrogen peroxide, superoxide, hydroxyl and reactive carbon species (Yu, 1994; Halliwell and Gutteridge, 1984) .It can also reduce tocopheroxyl free radicals and dehydroascorbate to their original forms.
It was proposed that uric acid may be an important antioxidant in humans. This hypothesis is supported by the ability of uric acid to scavenge hydroxyl radicals, singlet oxygen, and oxo-heme oxidants (Kirk and Ronald, 1987) . Uric acid has been traditionally considered as an end product of purine metabolism, its function as an intra-and extracellular biological antioxidant has been accepted recently. It seems to prevent vitamin C oxidation and forms complexes with Fe and Cu (Ricardo, 2002) .During the last 3 decades, much attention has been focused on determining the mechanisms by which antioxidants protect cells from oxygen radicals and other activated oxygen species (Maples and Mason, 1988) . Several methodshave been developed to assess the total antioxidant capacity of human Serum or plasma because of the difficulty in measuring each antioxidant component separately and the interactions among different antioxidant components in the Serum or plasma (Cao and Prior, 1998) .
Materials and Methods
The method used for the determination of the water soluble antioxidative capacity in this study is the method described by Popov and Lewin (1994) which is a method for testing and quantification of non-enzymatic antioxidants, such as ascorbic acid and uric acid and of polycomponent systems like plasma. This system is based on a photochemical generation of free radicals combined with their chemiluminescent detection. 
Measuring principle
Free radicals are being produced by irradiation of a photosensitizer (dye) substance. These radicals are partially eliminated from the sample after they react with the antioxidants normally present in the sample, the remaining radicals in the measuring cell cause luminescence to the detector substance. In this way the antioxidant capacity of the sample is being determined. Quantification of the antioxidative capacity of the sample is determined by comparison with the standard (calibration curves are constructed using ascorbic acid in case of ACW measurement, and trolox in case of ACL measurement).
Results
In this study different mediums in which blood samples are preserved were tested, the stability of the watersoluble antioxidative capacity was tested in different media under room temperature conditions. The four media used are:
• Serum tubes (without anticoagulant).
• Tubes containing ethylenediaminetetraacetic acid (EDTA) as anticoagulant.
• Tubes containing sodium fluoride (NaF) and lithium heparin as anticoagulant.
• Tubes containing lithium heparin (LiH) an anticoagulant.
The blood samples were taken, kept in the refrigerator for 30 minutes, centrifuged for 10 minutes, 4000 R/min and then tested under room temperature conditions (+25C˚) in one hour interval in order to determine the stability of the water-soluble antioxidative capacity. The first measurement was done after one hour because of technical reasons (it took sometime time withdraw the samples, transport them to the laboratory, and to centrifuge the samples which was sometimes repeated more than one time).
As seen in (Table 1) the ACW values in the Serum tubes were the highest among the four media used, and the lowest were achieved using EDTA containing tubes. The ACW values in NaF-LiH containing tubes were higher than in LiH containing tubes. After two hours the results remained the same, the ACW values remained arranged in this order: Serum>NaF-LiH>LiH> EDTA (Table 1 and 2) . By comparing the ACW values with each other it is clear that the ACW values in the Serum tubes were the highest and the ACW values in the EDTA containing tubes were the lowest where the differences were statistically significant in both cases (Table 3 ). The same results were also achieved after three hours (Tables 5 and 6 ). Centrifugation and time effect on ACW Blood samples were taken using Serum tubes and kept in the refrigerator (+4°C) for 30 minutes. The first measurement of the ACW was possible after one hour because of technical reasons, in two hours interval a blood sample was centrifuged for 10 minutes, 4000R/min and the water soluble antioxidative capacity was measured to test the stability of ACW. As seen in Tables 7 the ACW values ranged from 11 .1µg/ml after one hour to10.2 µg/ml in the samples tested after 6 hours. The difference was statistically not significant (Table 8 ). 
Discussion
Serum tubes do not contain an anticoagulant, the results showed no significant decrease in the ACW values within three hours. A decrease might have happened in the first hour before the ACW values were measured, because it is well known that antioxidants, especially ascorbic acid which comprises a part of the water soluble antioxidants are sensitive to light.
As NaF has a toxic effect, the NaF tubes contained also LiH which has an anticoagulant effect which might play a role together with the toxic effect of NaF in paralysing red blood cells. The action of red blood cells on the antioxidants present in the sample stoped, which appear later in the test, where the values achieved using these tubes come in the second place after Serum and NaF-LiH tubes.
LiH on the other hand acts as anticoagulant that gives red blood cells the chance to live longer than in Serum tubes, during this time they consume antioxidants which might be the reason why the results using these tubes are lower than in Serum tubes. In Human medicine EDTA which is an acid containing four carboxylic acid groups, and two amine groups with ion-pair electrons that chealate calcium, and several other metal ions. Calcium is important for a wide range of enzyme reactions of the coagulation cascade, and its removal irreversibly prevent blood clotting within the collection tubes, through this action of EDTA on red blood cells the red blood cells have the chance to live longer, and consume the antioxidants. Before the samples are tested.Plasma tubes were used for the determination of the antioxidative capacity from human blood by (Popov and Lewin, 2000) using the Photochem. Whereas by spectrophotometry method blood samples were kept in heparin containing tubes to determine the antioxidative capacity from mares (Gorecka et al., 2002) .Tubes containing ethylenediamine-tetraacetic acid dipotassium salt (EDTA-K2) were used by (Rezaeiand Naghdeh, 2006) to evaluate the antioxidant status and antioxidative stress in cattle naturally infected with Theileriaannulata.
It is not advised to use EDTA containing tubes because of the low measured ACW values, it is advised to use Serum tubes for the purpose of measuring the water soluble antioxidative capacity, as a second choice NaFLiH, and LiH has the advantage, that mostly it needs to be centrifuged only one time. LiH is used as the medium of choice, because the samples are tested immediately, but in case of veterinary medicine, immediate test of samples is not possible, because samples taken by veterinarians in the field need to be transported to the laboratory first, for this reason it is better to use Serum samples kept under low temperatures (lower than -20°C).
Regarding the effect of centrifugation on the stability of water-soluble antioxidative capacity, the results showed that the ACW values of blood samples kept in Serum tubes without centrifugation are stable within 6 hours. Red blood cells take antioxidants and die in the samples kept in Serum tubes, and through this action, antioxidants are protected from the effects of light, temperature, but after centrifugation these antioxidants are released once again to be measured by the Photochem.
